"Serendipity" has both a classical origin in literature and a more modern manifestation where it is found in the descriptions of the problem-solving and knowledge acquisition of humanities and science scholars. Studies of information retrieval and information seeking have also discussed the utility of the notion of serendipity. Some have implied that it may be stimulated, or that certain people may "encounter" serendipitous information more than others. All to some extent accept the classical definition of serendipity as a "fortuitous" accident. The analysis presented here is part of a larger study concerning the information seeking behaviour of interdisciplinary scholars. This paper considers the nature of serendipity in information seeking contexts, and reinterprets the notion of serendipity as a phenomenon arising from both conditions and strategies -as both a purposive and a non-purposive component of information seeking and related knowledge acquisition.
Introduction
In the context of information seeking, "serendipity" is something of a paradoxical concept. Whilst being perceived as valuable, it is at the same time elusive, unpredictable and -at least at first sight -not subject to either the understanding or the resultant control that would enable it to be "used" as a conscious information seeking strategy. Possibly for this reason serendipity does not figure prominently in current models of information seeking or behaviour, for example those of Ingwersen (1996) , Wilson (Wilson and Walsh, 1996; Wilson, 1997) , Kuhlthau (1993) , Saracevic (1996) , and Spink (1997) .
Serendipity is defined in the Oxford English Dictionary as: "The faculty of making happy and unexpected discoveries by accident". It was originally coined by Horace Walpole in a letter to Sir Horace Mann on 28 January 1754 (Remer, 1965: 20) .
"This discovery is almost of a kind which I call serendipity, a very expressive word….I once read a silly fairy tale called 'The three Princes of Serendip'…as their highnesses travelled, they were always making discoveries, by accidents and sagacity, of things which they were not in quest of…" Serendipity has been considered in the literature to form an integral part of the creative process in the arts and humanities, social sciences and the sciences. In each, however, the experience of serendipity may be different. Delgadillo and Lynch (1999) , for example, confirm the essential value of serendipity in the work of humanities researchers such as historians. Cobbledick (1996) considers serendipity as an important source of artistic stimulation. Sometimes serendipity is described in terms of finding similar information to that already identified, as described by Buchwald (1999: 4) :
"Serendipity appears to have its place in research….the process of serendipity should not be underestimated. One client who made an interlibrary loan request at the desk eventually revealed to me that she did not want just an article from all journals she requested, but the entire volume, because often a journal or serial will have a theme for a particular volume, while in general, similar articles can be strung together. Access to materials is an important aspect of serendipity for the humanities scholar".
However, serendipity in the humanities may also have a role in revealing hidden connections or "hidden analogies", enabling creative connections to develop (Cory, 1999) .
The hidden analogies are revealed through serendipitous links between information sources.
In the social sciences, serendipity appears in a similar "connection building" role. Merton (1968) describes this process within sociological research, and Fine and Deegan (2000) in a number of cases of anthropological and sociological fieldwork. Serendipity also has a role in science research. Recent examples are cited in Thagard and Croft (2000) who include the identification of bacterial roles in peptic ulcers, discoveries in palaeontology and even the development of the basic Java programming language. This was originally created for a different purpose, and serendipity was instrumental in finding a more appropriate application as a prime Internet programming language. Further discussion of the key role of serendipity in science may be found in Myerly (1980) who describes the accidental discovery of polyethylene oxide and Senoff (1990) whose paper cites personal experience of serendipity occurring within the context of scientific method.
However, a number of writers have hinted at an element of potential control. In science, serendipity has been thought of as the product of mental preparation, of an open and questioning mind. As Rosenman (1988: 137) , for example, has noted: "By realising that discovery involves a dynamic interplay between conventional scientific methods and chance in all of its forms, and by cultivating an aptitude for serendipity, scientists can greatly enhance their investigative powers".
Rosenman points to the discovery of penicillin and the importance of the will of the questioning mind to view data from several perspectives. Roberts (1989) also points to discoveries taking place for the "prepared mind" -a theme that continues throughout the literature of science, with many examples from Pasteur to Fleming being cited. Seifert et al. (1994) suggest that creativity originates in a preparation of mind that allows subsequent recognition of the serendipitous when it is encountered. In science, serendipity is an essential tool to aid the process of discovery and one for which preparation is perceived as to some extent possible.
Serendipity would seem to be important across disciplinary areas for its role in connection building, discovery and creativity. The literature presents serendipity as being in some way both passive and yet capable of "efficiency", or techniques by which hidden knowledge may be retrieved. Accounts of the creative process of research do not leave serendipity as Walpole's classic "fortuitous discovery", but hint at something more active, operating at the edge of consciousness.
Serendipity and information retrieval
Retrieval systems have been at the centre of debates over the role of serendipity. Gup (1997; , for example, highlights the value of serendipity but perceives it to be under threat as electronic retrieval may tend to reduce the opportunity for serendipitous information encounters.
This theme continues in Cooper and Prager's (2000) study of digital collections, which illustrates the potential for limiting the occurrence of serendipity through filters and document rankings which can excessively limit searches. Similarly, Huwe (1999: para 9) suggests that the move to digital libraries might jeopardise serendipity by reducing the number of available paths to reach a given set of material.
"Researchers crave flexibility, multiple pathways, and circuitous journeys. The image of the academic specialist, searching the shelves for a serendipitous connection, may seem quaint, but it remains powerful. The challenge for the digital library is to preserve this opportunity in cyberspace"
The literature of information retrieval and information seeking has also provided some support for the view of serendipity as a purposive or active phenomenon. Within this literature, serendipity has been seen to be of some importance, often considered as a byproduct of browsing. Thirty years ago Morse (1971) noted that "browsing may be defined as a search, hopefully serendipitous" and considered ways to increase the efficiency of browsing. Rice (1988) described serendipity from a library perspective as "…sometimes totally fortuitous but it is also, perhaps even more often, actually systematic in a convoluted way that is almost impossible to explain. But reference librarians know that what comes under the rubric of serendipity is often an actual, possibly subliminal, search strategy. Stated very generally, the potential for serendipity should be directly related to the number of different access points or potential ways of retrieving from a given system ". (1988: 139) Much later Callery (1996: para 2) , writing about the Yahoo Search engine's tree-based classification system, noted the benefit of serendipitous findings from within the same classification branches:
"Another benefit of browsing is the serendipitous discovery of related items. In cases in which the user may be looking for a specific site and doesn't see it in its subject area, chances are that other sites grouped in the same area may have something useful"
The link with activity is continued in the work of Bawden and Rice and McCreadie (2001) . Bawden's (1986) definition of Browsing appears most cogent in connection with the findings of the present study. Bawden put forward "At least three kinds of browsing have been recognized: 'purposive' browsing, the deliberate seeking for new information in a defined (albeit broad) subject area; 'capricious' browsing, random examination of material without a definite goal; and 'exploratory' or 'semi-purposive' browsing, in search, quite literally of inspiration." (Bawden, 1986: 211) .
In a similar approach Rice and McCreadie (2001) make much of the connection between browsing and serendipitous retrieval, indicating that "Serendipitous findings are one of the consequences of browsing in the library and through journals is finding something of interest or some things that are not originally sought" (Rice, 2001:182) . Browsing was associated in More significantly Rice and McCreadie linked serendipity and browsing with four dimensions that further confirm the presented later in this paper. Within this Rice identified four dimensions to the process, the act of scanning, the presence or absence of purpose, the specificity of search outcomes or goals, knowledge about the resource and object sought.
In these cases, something more than mere chance is implied, as with Toms (1998) , who talks of "serendipity-focused" research, and Roberts who discusses "pseudo-serendipity", in which serendipity arises not from random accidents but from circumstances brought about by unconscious motives which lead ultimately to the serendipitous event.
These authors link serendipity to action and to important aspects of the retrieval process.
Others, for example Hill et al (1997) , consider ways to exploit serendipity amongst users of hypertext navigation systems. Jones and Rosenfeld (1992) suggest serendipity as an information retrieval strategy and moot it as an appropriate tool whereby information retrieval systems can retrieve inaccessible "invisible material". Similarly, Batley (1988) describes an experimental retrieval system that offers serendipitous browsing as an active search option. In a similar vein Koch (2001) argued that some things should be left to chance to broaden the serendipitous results generated by information systems.
The connection between browsing, serendipity and access is also of relevance from the perspective of dependence upon access to resources. As Line (1992; points out that issues of ownership and technology may adversely affect the physical access to resources that benefit serendipitous retrieval. Further work indicates the experimentation with collocation of materials to generate serendipity (Boyd, 2000) .
Beyond these perspectives Erdelez describes a type of serendipity appearing in two contexts of activity: browsing and environmental scanning (Erdelez, 1996a; 1996b .
Erdelez draws together a number of papers, suggesting that the concept of information encountering has long been identified, if not investigated. She reviews work on browsing and environmental scanning and labels several descriptions of browsing proposed by various authors as: directed (Herner, 1970) , systematic (Beheshti, 1992) , semi-deterministic (Levine, 1969) , discriminating (Vickery, 1960) and specific (Apted, 1971 ). Erdelez's own research (1996: 418) found that "information encountering" was an integral element of information seeking activities and that information seekers could be classed as (a) super-encounterers, (b) encounterers, (c) occasional encounterers and (d) non-encounterers:
"The presence of the super-encounterers was an especially interesting finding in this study. These respondents appeared to share a common excitement for information encountering. They believed in creating situations conducive to information encountering and in that way finding useful and important information"
Observations of information encountering and the resultant papers by Erdelez appear to accept a degree of passivity, but also allow the notion of serendipity occurring more often in the case of the "super encounterers". Erdelez is amongst authors who identify the importance of the role of personal characteristics in Serendipity. The literature relating to individual differences, cognitive styles and personality would provide a further dimension for further reading. The emphasis in this paper is however upon the behaviour and skills involved in the phenomenon of serendipity.
Thus the literature of information retrieval presents an underlying principle, complementing that found in the literature of other sciences, that it is not only the prepared mind, but also the prepared retrieval system and appropriately developed information seeking skills that may have a role in engendering serendipitous information encounters. Such questions about the nature and controllability of serendipitous information encounters are taken up in the section Research questions below.
Theoretical framework and research questions
Although there is an increasing number of models of information seeking behaviourfor example those of Ingwersen (1996) , Wilson (Wilson and Walsh, 1996; Wilson, 1997) , Kuhlthau (1993) , Saracevic (1996) , and Spink (1997) , our understanding of this behaviour is still developing. The use of methodological approaches aimed at discovering "sensitising" concepts is arguably justified in this context. "Sensitising" concepts, according to Olaisen (1991: 254) The search for such concepts is particularly appropriate in the case of investigating what Olaisen refers to as "what we don't know that we don't know" as opposed to "what we know that we don't know" types of questions. Such an approach is arguably appropriate in the investigation of information seeking behaviour.
The analysis reported here forms part of a larger doctoral study, aimed at developing a model of the information seeking behaviour of inter-disciplinary academic researchers.
The study adopted an inductive analysis of qualitative interview data (described in detail below). Early in this analysis the notion of "serendipity" was identified as a coding category that was appropriate to accommodate many interview comments relating to accidental and fortuitous encounters with information. These differed from those coded using other categories such as "browsing" in that they all entailed an element of surprise, accident or fortuitous discovery.
The aim of the part of the research concerned with serendipity was to build as rich as possible a picture of the concept -along with other emergent concepts that related directly to it -in terms of its nature and attributes as perceived by the interviewees. The research questions of this part of the investigation were:
1. To what extent do inter-disciplinary academic researchers experience serendipity in their information seeking? 2. Are there different levels and types of "serendipity"?
3. To what extent is it perceived as a phenomenon that can in any way be consciously influenced or controlled? 4. If so, then using what type of strategy can we exercise such control?
Methodology and methods
The study was based on Naturalistic Inquiry as described by Lincoln and Guba (1985) . This entails an inductive data-exploratory, as opposed to a deductive hypothesistesting approach. In this way, the intention was to explore information seeking in a way that allowed relatively unanticipated aspects and links to emerge.
Population
The population from which the sample was drawn consisted of all academic and postgraduate researchers from some 100 research groups and departments listed as belonging to the faculties of arts and humanities, social science, engineering, and medicine.
Sampling
A combined sampling method was adopted, taking account of both population and methodological context. The first stage of sampling applied was purposive. Lincoln and Guba (1985: 40) Purposive sampling is the selection of a sample on the basis of its contribution of information rich cases for in-depth study (Patton, 1990) . In this study criteria were specified to guide the growth of the sample within the population forming the sampling frame. The criteria were developed to allow a sample (a) comprising interdisciplinary researchers and (b) ensuring rich data from a wide ranging sample drawn from the different University faculties.
Purposive sampling was thus selected in order to maximise the potential contribution of a rich and diverse population of interdisciplinary researchers. Following Patton (1990) who described combinations of sampling methods to achieve a desired shape and size, the study combined purposive sampling with the "snowball" technique. This technique entails using the knowledge and contacts of existing interviewees to suggest other potentially information-rich cases. As noted above, purposive sampling entailed the setting of criteria for evaluating the suitability of cases for inclusion in the sample. The snowball technique enabled the generation of candidates for such evaluation.
Interdisciplinarity was defined for the purpose of this study in terms of research topics in which there was a primary knowledge domain, but where this domain was related to one or more other knowledge domains -or topics that had no single domain focus, and appeared as a composition or hybrid subject, reliant to varying degrees on several sub-disciplines or partial elements of disciplines. This definition was reinforced by the classification of potential participants based on 3 additional factors:
The interviewees' own description of their topics as interdisciplinary, given in the initial meeting with the researcher.
(b) Following the work of Saracevic and Kzinto (1988) , research topics were also classified using the information domains listed in the DIALOG databases catalogue 'Onesearch' categories.
(c) One last check, based on the researcher's interview notes, prevented the acceptance of merely ill-defined topics or topics that were merely sub-fields of a larger discipline.
Once identified potential participants were contacted by letter and subsequently by a brief meeting to ensure that all participants did indeed meet the criteria. A pilot study confirmed that the sampling methods functioned appropriately.
Data Collection
Open ended interviews were employed in the study. Such interviews offered a way to explore beyond established theoretical frameworks and to minimise preconceptions when investigating information seeking behaviour.
Interviews took place at the workplace or office of interviewees. Interviews were between forty five minutes and two hours in duration. Interviews were taped and transcribed in full. The interviews were supplemented by notes made by the interviewer. It was felt that the tape-recording of interviews permitted nuances in interviewees' responses to be considered in more depth, and avoided distractions to both interviewer and interviewee that may have resulted from constant note-taking.
Data Analysis
Data analysis was guided and informed by the systematic approach recommended by Glaser and Strauss (1967) and Lincoln and Guba (1985) , entailing inductive coding and the constant comparison method. As a Naturalistic Inquiry the aim was to generate rich qualitative data, frequency of occurrence was deemed a distraction from the Naturalistic process of exploration.
Interviews were transcribed and coded immediately following interviews and coded inductively. In the terms of Strauss and Corbin (1990: 23) , codes were "...inductively derived from the study of the phenomenon…. That is, discovered, developed, and provisionally verified through systematic data collection and analysis of data pertaining to that phenomenon…". (Strauss and Corbin, 1990:23) .
The qualitative data analysis software, Atlas-Ti (Muhr, 1998 ) was used to both manage the process of coding and linking concepts and to enable effective searching and retrieval of quotations. Originally designed for grounded theorists Atlas-Ti proved transparent enough to allow a combination of analysis methods to coexist.
The study adopted the methods put forward by Lincoln and Guba (1985) , Merriam, (1998) , and Kuzel and Like (1991) for increasing trustworthiness, credibility and accountability. Lincoln and Guba (1985) suggested prolonged engagement, persistent observation and triangulation methods. These methods were applied to the research in that (a) the interviewer was familiar, in the sense of professional experience of online searching and collaboration, with the academic disciplines involved; (b) in-depth interviews were used;
and (c) a larger number of participants were interviewed than might strictly be considered necessary for a naturalistic inquiry.
An element of triangulation as described by Patton (1990) , Lincoln and Guba (1985) and Denzin (1970) was built in to the study via the comparison of diverse participant groups in terms of academic status, research topics and faculties. Member checking is a particularly important method of increasing the credibility of qualitative research (Erlandson et al, 1993; Lincoln and Guba, 1985) . The present study utilised member checking in three ways:
Firstly, member checking at the pilot stage contributed the thoughts and opinions of a sample of five interdisciplinary researchers with whom interviews were conducted and questions candidly discussed following each interview.
Secondly, a form of member checking was adopted at the time of the interviews themselves. All respondents were given the opportunity to discuss findings in an informal post-interview session. These sessions allowed themes and the emerging analysis to be discussed.
A third member check involved gathering a sub-sample of interviewees throughout data collection who would be willing to contribute to a further session. This sub-sample was subsequently asked for feedback on the transcripts of their own interviews, and to consider the analysis and resulting model as a valid report of their experience.
In line with the naturalistic approach the study aims, through rich description and reporting of the research process, to achieve transferability as opposed to generalisability (Lincoln and Guba, 1985; Patton, 1990; Sanjek, 1990) .
Results

The sample
The sample is detailed in Table I . It consisted of 45 researchers from a range of academic backgrounds, all of whom were working on interdisciplinary research topics at the time of interview. Table I here
Take in
The role of serendipitous information encounters in research
As data analysis proceeded, a number of quotations included terms which all indicated a level of "unplanned surprise" on the part of the interdisciplinary researchers when encountering information relevant to their research. Interviewees talked, for example, of "randomness", "chance", "accident", or that they "just happened to" do something that sparked off the acquisition of unanticipated information.
Categories for "browsing", "networking" and "eclecticism" had already been established as codes in the broader study of which the present analysis forms a part. However, these quotations did not easily fit into any of the other codes already established, which essentially did not reflect the essential "unexpectedness" inherent in the quotations -for example:
"…when I was doing my thesis, it happened all the time, I would just pick a book up off the shelf and find something which was either directly relevant or related. I don't do it as much as I used to, but I am uncomfortable because I don't. So yes, I would say there has been a big part of serendipity.
I think a lot of what I read is partly dictated by deciduous heaping up, not by an empirical approach, but certainly chance plays a big part and it is important to me at least that it does". Interviewee 35.
"Well, the awful thing with quirky is that you tend to come across them by chance almost, a few I found like radio debates where there is a half hour slot on a radio show where readers give reviews of new books but that was only by chance that I found that because I was looking for reading groups".
Interviewee 1.
A new category "serendipity" was therefore established. Further analysis of this category revealed a number of facets relating to the concept. These facets entailed both the impact of serendipitously discovered information and the nature of the discovery process. In terms of impact, serendipity in information encountering could have the effect of:
1. Reinforcing or strengthening the researcher's existing problem conception or solution; or 2. Taking the researcher in a new direction, in which the problem conception or solution is re-configured in some way.
The following three quotations illustrate the first of these categories -i.e. the reinforcing of existing models or directions:
"… coming across by chance, rather than by tracking down … I think in a way that that is the way I get material, though I'd like to be more methodical, something coming from out of the blue kind of fuels me rather than knocks me in a new direction, for example on the kidult fiction my paper took the form of a reading of six essays which had nothing to do with kidult but hit me broadside that these two things were the same. Other things like that might just be in a bookshop and I'll spot something that doesn't appear to be relevant but is tangential to what I am interested in and I'll bring that in too". Interviewee 37.
"...because I myself have 30 years of conceptual history, in several disciplines, but particularly of course sociology, then something like that will make a resonance and hit something and then I will think "ooh my goodness" I had a very interesting example of this the other day when I was watching a programme on archaeology … on Vikings and Iceland and why a particular settlement went asunder at a particular time and they had pieced together an entirely sociological explanation coming from these archaeologists and it resonated with a huge amount of literature that I had ploughed through 25 years ago when I was talking about the sociology of developing societies". Interviewee 2.
"… there are times when by chance you just come across something. That is part of the diminishing returns that towards the end of a project that you might by chance come across something that is just perfect or opens your eyes up to a whole new set of views, but most of the time you just don't it is more often a reiteration of something you have seen before. But particularly at that point serendipity plays a huge role in finding those obscure things, most of which are going to be awful and not worth pursuing but occasionally they are really worthwhile". Interviewee 34.
By contrast, chance encounters may also lead to new, unanticipated outcomes -angles previously not thought of (category 2 above). The last interviewee quoted above -although stressing the less innovative aspects of serendipitous information encounters -also noted that serendipity sometimes "opens your eyes up to a whole new set of views". The following quotations describe the same phenomenon.
"Just recently for example I tuned into radio 4, a researcher came on and was talking about brain lateralisation, it is highly unlikely that I would have come across this by searching, probably not by browsing the journals, within a couple of minutes I logged on to the web and found some new academic work on this new aspect of the research. I am always amazed at the role of this serendipitous approach, you know you are listening to something, you are talking to somebody, you are looking at a journal out of boredom, and you are looking at a journal in another section of the library and you turn up something that can later turn out to be quite key and give you quite a new direction". Interviewee 9.
"… one would go through quite a number of channels that one would expect researchers to go through, but I also find that it is the chance factors that are interesting, you hear something on the wireless, and you hear someone say something and it is something that you haven't come across and you recognise it as important, and so you have got another avenue to pursue … so there are very important chance factors that I find in my life now increasingly that become quite significant".
Interviewee 19.
"But I would say the approach that I would take would be fairly systematic and literature searching to start with, through all the resources that I was aware of, and then I would think often it becomes a bit more serendipitous after that, where, perhaps I find one paper or source and that leads onto another one, and just by chance takes me into a whole literature that I wasn't aware of and that hasn't arisen through systematic searching, because I wouldn't have known the language. So for instance I was recently doing some work on digital libraries, I started searching in the digital libraries literature and I came across a whole area of user centred design that I hadn't been aware of before and that was just by chance that one little reference in a paper lead me on". Interviewee 28.
The nature of serendipitous information encounters
As well as detailing the impact on their research of serendipitous information encounters, interviewees also described the nature of these encounters. A number of different types of such encounter were identified. These were classified as follows. The numbers used in the classification continue the sequence used for impact above.
3. The unexpected finding of information the existence and/or location of which was unexpected, rather than the value:
4. The unexpected finding of information that also proved to be of unexpected value: a) by looking in "likely" sources b) by chance.
The quotations below illustrate these types of information encountering.
Researchers may have a good idea of the sort of information that would be useful, but be uncertain as to whether or not such information exists and/or where it may be found (category 3). Examples of coming across such information unexpectedly in this way include the following:
"…and one of the things that I was interested in was had anybody else done it, so then I started doing a broad search, and starting off with just 'interpreter' and 'sign language' keywords and I was coming up with virtually nothing….Then one day I was just sort of sitting in a waiting room -waiting for a colleague and I just happened to pick up a fairly old nursing journal and flipped open a page and right there In front of me was a person doing the same job in Scotland that we were planning for Sheffield". Interviewee 6.
"When I was doing my thesis, it happened all the time, I would just pick a book up off the shelf and find something which was either directly relevant or related. I don't do it as much as I used to, but I am uncomfortable because I don't. So yes, I would say there has been a big part of serendipity. I think a lot of what I read is partly dictated by deciduous heaping up, not by an empirical approach, but certainly chance plays a big part and it is important to me at least that it does". Interviewee 35.
"I was reading the TLS online, and there was a review of a book by an anthropologist which had very parallel conceptual problems to the ones that I am facing. I was only looking at the TLS because there was a review of a book of mine coming out So, yes that is one example, but it is precisely crystallised an issue for me. Another one was I went to see a Robert Mitcham film called "Night of the Hunter" and it starts with a quotation and I suddenly realised a whole series of writing from the 1640s was relevant". Interviewee 36.
Paradoxically, researchers may have an idea about where potentially useful material may be found -but be unsure about the exact nature of the content that may be expected (category 4a):
"But it was a way of actually coming at my subject from around a corner because you could search what was essentially a music database to, in a way, to provide information of a cross disciplinary nature". Interviewee 5 "Well, I think, I am always on the look out for new avenues, and I think that has always been the way that I work, I don't expect to find things, I am always looking for new viewpoints anyway so I might actually search within an area. For instance I don't normally search the sociology literature, but I might get a sense that I should just have a look in that literature and see what it brings up. I don't know that I consciously do anything to stimulate it, but I do seize opportunities that arise in mention of something, a reference in a newsgroup, or mention of some author or personal communications, but I don't know that I do anything to stimulate that condition". Interviewee 28
Conversely, researchers could also experience the chance finding of information the value of which was unanticipated (category 4b):
"I would say that the work that I am doing is a lot more random now really, someone I am speaking to might suggest a book, I'll read that and that will spark off a whole new area of interest, that will tie in to what I was doing, but I could have almost got to the end of my research without knowing it was there, or finish without even studying that area necessarily. So I would say that there is a lot more chance in it". Interviewee 7.
"…one would go through quite a number of channels that one would expect researchers to go through, but I also find that it is the chance factors that are interesting, you hear something on the wireless, and you hear someone say something and it is something that you haven't come across and you recognise it as important, and so you have got another avenue to pursue…. so there are very important chance factors that I find in my life now increasingly that become quite significant".
Interviewee 19 Figure 1 summarises in diagrammatic form the classification developed from the interview analysis.
Take in Figure 1 here
There would appear to be a logical link between process and outcome (impact) in that in cases where the nature of potentially valuable information is anticipated (boxes 1a and 1b in figure 1 ) the impact of the information (box 3) is likely to be within the interdisciplinary researcher's existing conceptual framework -which, after all, generated the anticipation.
However, in cases where the value of information encountered is unexpected (boxes 2a and 2b), impact is likely to entail an element of reconfiguration and moving outside the researcher's existing conceptual framework (box 4). Even though outcome may in this way be anticipated from process, it was nevertheless considered useful to separate them since they are conceptually distinct.
Serendipity and control
Perceptions of the extent to which serendipity could be influenced -encouraged or nurtured -differed. At one end of a "control" dimension, the last-quoted researcher, whilst reporting "getting a sense" of where to look to come across unexpected information, stopped short of attributing any element of control, preferring to affirm uncertainty as to whether the process was or was not affected by anything he consciously did:
The following quotation emanates from a researcher who spoke of "almost deliberate"
randomness, going on to express an element of influence in terms of the way in which information was searched for:
"I tend to go in with very simple questions to begin with and then from those questions I will start refining until I get to the pieces of information that I want. I actually even do that when I know immediately that I couldn't find it. It is almost a deliberate process because sometimes the randomness can throw up angles that you haven't thought about … Yes, serendipity I think. … deliberate randomness, we are into the field of chaos now. Yes, you have to define it -you wouldn't go in and search for pigs when you wanted cows, but you may say bovine instead of cow".
Interviewee 14.
Another researcher spoke of researchers "making their own luck" via hard work and persistence.
"I do think that historians make their own luck and I have down work in the past where I have drawn connections that people haven't seen and weird ways of looking at a problem that haven't been recognised before and there was an element of luck in where I chose to search and there was an element of luck in where I chose to search and how I chose to explore the topics, but I did a big project and I was specifically exploring an interpretation of literature and I found a fantastic amount of information to string together that others had not and I got better at that and the early ones that I did my resources were quite small and I just got better and better and at first I just thought I was lucky and then I recognised that that was not luck, or genuine fortune. But, the historian who goes to the archive and asks to see the papers of the 5th Duke of Richmond and finds in box 27 a previously unknown letter from Gladstone that completely recognises understanding of his opinions on home rule. Now is that because he knew that just by searching through what would be an unlikely source, is this just genuine credit for wading through loads of dusty boxes or is it serendipity?" Interviewee
30.
Serendipity could also be viewed as rather less mysterious -as simply the product of the subtle influence of significant others, such as librarians and the authors of classification schemes:
"For art history, in order to think about some of the images that I have had to look at, I went to periodicals, I remember this very clearly, I went to the periodicals room in the Senate House Library, which is the University of London library, because they have them laid out very nicely on slanted shelves with the covers facing out, so it is readable and user friendly and I just went into the art section and found some great journals and of course that is current issues and then I could look at back issues. But next to the art journals were the Garden History journals which I hadn't even thought of looking for, and they proved to be very valuable to me, so there is a fortuitous, luck, element, in some of the research that I have found information when I haven't actually been looking for it necessarily, though I have wanted it. …Yes, it isn't simply luck that I found garden history, because libraries are organised logically so that the garden history journals are next to the art history journals and then next to the architecture journals. So, I suppose it isn't just by chance, but that is what is adjacent to. It is the same with books on shelves because of course using keywords and titles searches isn't actually a scientific strategy because many people have very bizarre titles for books and one way that I have found some is just that they were next to others that I was going to get".
Interviewee 31.
Indeed, one researcher felt that serendipity could be considered as a process whereby such logical organisation provided by information gatekeepers could simply remind researchers of what they should -and possibly once did -know:
"I have been in the game for such a long time that I have forgotten a hell of a lot, discovery is remembering really isn't it, so it is probably something that I knew once and there are traces in ones mind. Serendipity can happen if you go along a book shelf -you can find something that you ought to have known about, if books are organised thematically and that is serendipity, but it is not exactly serendipity if you are using a big reference text fairly methodically". Interviewee 32.
A relatively large number of interviewees did however identify certain attitudes that they perceived could, if not actually attract serendipity, then at least facilitate it when it occurred.
One such attitude was consciously to be open and receptive to chance information encounters:
"I think (chance, serendipity) is often overlooked by researchers, we often present to students too clear and calculated rational model, that isn't to say that isn't important but one has got to be open to possibilities and ready to fix into something very quickly should it come your way". Interviewee 19 "for me, looking at something from a multidiscipline, it is hard to define, because this current project For some researchers this openness extended to the point where the notion of "discipline" could be a hindrance to serendipity:
"I would also encourage people not to conceive of themselves as being part of a discipline because you won't get anywhere with that, you might start coming to recycling as an economist, well you can "I think I would have to say forget your discipline, just don't worry about your academic or your academic career, but that is part of the difficulties …don't worry about what you thought the problem was, read everything and anything and come to your structure". Interviewee 3.
Complementing the cultivation of an open attitude was the conscious strategic decision to step back and take a broader view. This could be a way to bring in serendipitous items that would be missed by narrower searching:
"A lot of times if you are very loose with your search terms in these things you can actually pull out the disciplines just by random. So rather than taking the approach that I am going to look for something extremely specific to limit my search, you can actually pull back and do something global". Interviewee 14.
"I tend to go in with very simple questions to begin with … I actually even do that when I know immediately that I couldn't find it… because sometimes the randomness can throw up angles that you haven't thought about…". Interviewee 14.
Discussion and conclusion
Existing models of information seeking behaviour generally do not include the notion of serendipity. It may to some extent be accommodated in Wilson's (Wilson and Walsh, 1996; Wilson, 1997) model in that he includes "passive attention" and "passive search" but these are not further elaborated. However, serendipity has been widely recognised in the literature -across disciplines -for its contribution to the generation of new knowledge. The notion that certain attitudes and strategic decisions may affect if not the occurrence, then at least the exploitation of serendipitous information encounters, has been acknowledged in the concept of the "the prepared mind" in the literature of science. Certain authors have noted that to some extent serendipity may go beyond the purely accidental, and can, although stopping short of being predictable or directly controllable, to some extent be actively sought.
Within the literature of information retrieval, an element of control has also been implied for example by Jones and Rosenfeld (1992) who talk of serendipity as a retrieval strategy -although they do not further elaborate the concept. Erdelez (1999) has also noted that some people tend to encounter more information than others -which again implies some element of either conditions or control, although such notions were not followed up.
The findings of the present study indicate that, in the particular sample studied:
• Serendipity was widely experienced amongst inter-disciplinary researchers.
• Serendipity may relate to the impact of new information on the research process (whether or not the information was encountered by chance).
• Serendipity may also relate to the chance encountering of information (whether or not this information had an unexpected impact on the research).
• Certain attitudes and strategic decisions were perceived to be effective in exploiting serendipity when it occurred.
• Perceptions of the extent to which serendipity could be induced were mixed. Whilst it was felt that some element of control could be exercised to attract "chance encounters", there was a perception that such encounters may really be manifestations of the hidden, but logical, influences of information gatekeepers -inherent in, for example, library classification schemes.
Serendipity is a difficult concept to research since it is by definition not particularly susceptible to systematic control and prediction. As such, its existence, nature and attributes are suitable, particularly in the early stages of investigation, for study using qualitative methods such as those adopted in the present study.
Despite the difficulties surrounding what is still a relatively fuzzy sensitising concept, serendipity would appear to be an important component of the complex phenomenon that is information seeking. In the present study, it emerged as an important aspect of how researchers encounter information and generate new ideas -from interviews which neither focussed on nor anticipated it. Further research is needed to clarify concepts and issues that have emerged from the present study, particularly as this may relate to individual differences which have in other aspects of information behaviour proven interesting. However, such research should benefit from triangulated approaches -whether within individual studies or across cumulating studies -in which, for example, elements of qualitatively derived models are subsequently tested using quantitative methods. Such triangulation could maximise the benefits, and minimise the limitations, of the use of qualitative and quantitative research paradigms in isolation.
